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Early universe
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Tc

Baryon Chemical Potential   

critical point ?

QCD Phase Diagram 

HI Collisions: Explore the QCD landscape, structure 
of the matter with partonic degrees of freedom. 
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Quark Masses 

1)  Higgs mass: electro-weak 
symmetry breaking. (current 
quark mass) 

2)  QCD mass: Chiral symmetry 
breaking. (constituent quark 
mass) 

➩  New mass scale compared 
to the excitation of the 
system. 

➩  Important tool for studying 
properties of the hot/dense 
medium at RHIC. 

➩  Test pQCD predictions at 
RHIC. Total quark mass (MeV) 
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arXiv: nucl-th/0611023v2, Andronic et al 
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c + c ⇔ J /ψ + g
D + D ⇔ J /ψ + mesons

€ 

dNJ /ψ

dt
=
λF NC NC 

V (t)
− λDNJ /ψρg

€ 

NJ /ψ = NJ /ψ
dic + NJ /ψ

thermal
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leakage  
anomalous suppression 

                                       regeneration 

initial production and nuclear absorption as initial condition 

detailed balance between suppression and regeneration included. 
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The di-lepton Program at RHIC 

(1) σ 

(2) v2 
(3) RAA 

Mass (GeV/c2)   
pT  (GeV/c) 

ρ ϕ                          J/ψ 
DY, charm Bk 

=> Direct 
Radiation from  
The Hot/Dense  
Medium 

=> Large 
acceptance 
Is crucial for 
the physics.  


